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,  -         
-
.  ,     TeX,         
.          
.            
- 
.       - 
.                    
.   
1999   W3C (http://www.w3.org)       
MathML Mathematical Markup Language.  
MathML      XML. - 
XML     Web , -        
-  
( ,  ), MathML          
-
.     
MathML             
:       
MathML         
-  
,      -     
;     
, -  
MathML;       
-
,    MathML ,       
( , ,  La-
TeX, Mathematica, Maple, Word).    -   
WebEq (www.dessci.com/en/ products/webeq), - 
TeX MathML: TtM (http:// hutchinson. belmont.ma.us/tth/mml/), 
TeX4ht (   MikTeX),    XML 
 TeX (MikTeX). MathML   : 
Internet Explorer (   ), Mozilla, 
Amaya;  
MathML   Maple®  Math-
CAD 2001,   Wolfram Research   -   
MathML,     
Mathematica®,  ,      -   
MathML.   
,     HTML,  
,       TeX.        
- 
02-07-90230  03-07-90252    -
. 
1.   XML   
1.1.   XML      
.  -         
( ),           
.       
.       , -   
. ,     - 
HTML: 
<html> 
<body background= #FFFFFF > 
   <h1> </h1> 
    <p> 
   
  
,    
,   . .    -    
,   <I> 
</I>. 
</body> 
</html>     
, ,   LaTeX. ,   
MS Word,   ,    
. 
   
SGML (Standard Generalized Markup Language), -            
. ,          
HTML  XML.    
1998    World Wide 
Web  (www.w3.org)   Extensible 
Markup Language 1.0,     XML.  
, ,          
,     XML   - 
.  XML    (  -       
),   
1996 .  [1]     , -    
.     XML      
,   - 
,         
.     
,    -     
.    [2, 3],    
Web     ,  Web  - 
(  Semantic Web)         
,  XML        
.  
XML      -  
.       , -  
XML, ,  ,  MathML,    
.  
XML    ,     HTML,  -   
,           
.      
,  -      
.     
[1]     .  
XML     XML,  -   
XML, ,
<?xml version= 1.0 > 
      
- 
.  
XML   .  
,    ,    
.    
XML        
.    
.  
,     - 
,   ,       
( ,  , ).  
XML   ,  -   
.       -  
,   (entities).   
< 
> 
& 
&lt; 
&gt; 
&amp; 
&quot; 
&apos;    
,  ,     
(well-formed),        - 
XML.       ,        
.    
XML   ,   XML. 
1.2.  XML       
XML.   
,         
,          .
1.2.1.   Example1.xml.    
.
  
<?xml version="1.0" encoding="windows-1251"?> 
<!-- XML --> 
<journal> 
<title>Lobachevsky&apos;Journal</title> 
<contacts> 
<address>Kazan State University</address> 
<url>ljm.ksu.ru</url> 
</contacts> 
<articles> 
<article ID="1"> 
<title>MathML and TeX</title> 
<author>M. Malakhaltsev</author> 
</article> 
<article ID="2"> 
<title>MathML and RDF</title> 
<author>E. Lipachev</author> 
</article> 
</articles> 
</journal>       
. - 
version       XML, -  
.   XML       
,   1.0 .  
,     ,     
.        
,       encoding.  
XML              
. -       
encoding   -   
.    
,   ,   
,    HTML.      
.    -   
,      .     
,  ,    
.       , , ,  
<author> </author>       
<article> </article>,        <articles> 
</articles>.        , 
      
.   -    
<journal> </journal>.  , -     
.     
,      
.     <article> 
</article>   ID,      -  
.      
.xml      -
- , , MS Internet Explorer.     
XML       
.   XML -    
, , XSLT ( . 
1.6).  
1.3.  XML  DTD   
XML   DTD . - 
DTD (Document Type Definition)                    
. DTD       
,   XML ,       
, . .    -
   
.   XML  
DTD  ,      , 
, ,   DTD,   ,   
.   DTD     ,  
XML        
,   DTD  ,         
.  
XML    : , -  
.    , ,    
,     . .,    
.   ,   -  
DTD.  ,   DTD     
. ,   
MathML    mathml2.dtd.  
DTD   XML ( ,   
),      
.        DTD ,     
,     (valid)  
,    .  
DTD           
XML .    DTD  -          
.       
- 
DTD   .  
1.3.1.  example1.dtd.  
<!-- DTD for journal XML --> 
<!ELEMENT journal (jrntitle, contacts, articles)> 
<!ELEMENT jrntitle (#PCDATA)> 
<!ELEMENT contacts (address,url)> 
<!ELEMENT address (#PCDATA)> 
<!ELEMENT url (#PCDATA)> 
<!ELEMENT articles (article)*> 
<!ELEMENT article (title, author+)> 
<!ATTLIST article 
  id ID #REQUIRED> 
<!ELEMENT title (#PCDATA)> 
<!ELEMENT author (#PCDATA)> 
     
DTD   XML  
<!DOCTYPE _ SYSTEM _ .dtd > 
,    DOCTYPE,     - 
. 
 1.3.2.  example2.xml.  
<?xml version="1.0" encoding="windows-1251"?> 
<!-- DTD for journal XML --> 
<!DOCTYPE journal SYSTEM "example.dtd">  
<journal> 
<jrntitle>Lobachevsky&apos;Journal</jrntitle> 
<contacts> 
<address>Kazan State University</address> 
<url>ljm.ksu.ru</url> 
</contacts> 
<articles> 
<article ID="1"> 
<title>MathML and TeX</title> 
<author>M. Malakhaltsev</author> 
</article> 
<article ID="2"> 
<title>MathML and RDF</title> 
<author>E. Lipachev</author> 
</article> 
</articles> 
</journal>  
DTD     XML . - 
DTD     
<!DOCTYPE _ [
]> 
,   DTD   ]>.  
1.3.3.   ,    DTD. 
<?xml version="1.0" encoding="windows-1251"?> 
<!DOCTYPE journal [ 
<!ELEMENT journal (jrntitle, contacts, articles)> 
<!ELEMENT jrntitle (#PCDATA)> 
<!ELEMENT contacts (address,url)> 
<!ELEMENT address (#PCDATA)> 
<!ELEMENT url (#PCDATA)> 
<!ELEMENT articles (article)*> 
<!ELEMENT article (title, author+)> 
 <!ATTLIST article 
 
  id ID #REQUIRED> 
<!ELEMENT title (#PCDATA)> 
<!ELEMENT author (#PCDATA)> 
]> 
<!--  DTD  -->  
<journal> 
<jrntitle>Lobachevsky&apos;Journal</jrntitle> 
<contacts> 
<address>Kazan State University</address> 
<url>ljm.ksu.ru</url> 
</contacts> 
<articles> 
<article ID="1"> 
<title>MathML and TeX</title> 
<author>M. Malakhaltsev</author> 
</article> 
<article ID="2"> 
<title>MathML and RDF</title> 
<author>E. Lipachev</author> 
</article> 
</articles> 
</journal>      
DTD    
DTD.    ,    <!DOCTYPE   
DTD.     
<!ELEMENT  _  >        
-
.     ,   . 
,     journal, contacts, articles article 
.        -
.      | ( ),    
,     . 
, 
<!ELEMENT phone (#PCDATA|EMPTY)> 
,   phone     ( - 
)    (      
EMPTY).        -
. 
 , 
<!ELEMENT contacts (address,url)> 
,   contacts   address,      
,    url.  ,   -  
,     + ( ), *
( )  ? ( ).        
,          -   
,   .  + -
,            
.  * ,       -   
,  ,   .  
?    ,     -     
. , 
<!ELEMENT article (title, author+)> 
,   article   title     -
,       author.      
,     -  
(#PCDATA).   EMPTY  -  
,    .       
<br>  <hr>  HTML.   ANY  - 
,     ,    
.     
, , ,  ID   
article,     
<!ATTLIST      _   
_    
. . .       . . .  
_      
 
_ _
. . .   . . .   . . . 
_ _ >         
,      
.       
:  ,   .      
CDATA,    -     
.  -
       
ID, IDREF, IDREFS, 
ENTITY, ENTITIES, NMTOKEN NMTOKENS.   -   
, ,  ID  -     
.     - 
ID     . -        
[4].   -  
,    . , 
<!ELEMENT volume (#PCDATA)> 
<!ATTLIST    volume   
month (1|2|3|4|5|6|7|8|9|10|11|12) #REQUIRED>  
#REQUIRED ,    -
.    : #IMPLIED, ,    
,  #FIXED, ,         
.
1.4. DTD  MathML  
,    MathML, -   
DTD.     http://www.w3.org/ 
Math/DTD/    :
mathml2.dtd   (  stand alone DTD for 
MathML); 
xhtml-math11-f.dtd ,     
XHTML ( Combined XHTML + MathML DTD ).    
DTD   Web- , ,
<!DOCTYPE math SYSTEM 
http://www.w3.org/Math/DTD/mathml2/mathml2.dtd >      
DTD (   )
<!DOCTYPE math SYSTEM mathml2.dtd > 
1.5.   
XML Namespaces (  XML) [5, 7] -   
,    . -    
XML  , , ,  HTML, -     
.   - 
, ,   DTD,  , 
    
,    .     
.
 1.5.1.  
<?xml version="1.0" encoding="windows-1251"?> 
<!--   title --> 
<journal> 
<title>Lobachevsky&apos;Journal</title> 
<url>ljm.ksu.ru</url> 
<articles> 
  <article ID="1">  
    <title>MathML and TeX</title> 
  </article> 
  <article ID="2">  
    <title>MathML and RDF</title> 
  </article> 
</articles> 
</journal>     
title   ,   
,     . ,     -          
,        
.  
1.5.2.      Namespaces. 
<?xml version="1.0" encoding="windows-1251"?> 
<journal xmlns:x="http://www.kcn.ru/one" 
         xmlns:y="http://www.kcn.ru/two"> 
<x:title>Lobachevsky&apos;Journal</x:title> 
<url>ljm.ksu.ru</url> 
<articles> 
  <article ID="1">  
   <y:title>MathML and TeX</y:title> 
  </article> 
  <article ID="2">  
    <y:title>MathML and RDF</y:title> 
  </article> 
</articles> 
</journal>  
,      -
,    URL, . .       
.   Web         
-
  
.      -
,        Web ,       
.  xmlns     
XML   - 
.           
xmlns   ,       
,  -  
.      -    
x  y.    , -
,       .  
1.5.3.   html  journal. 
<?xml version="1.0" encoding="windows-1251"?> 
<!--   html  journal --> 
<html xmlns:h="http://www.kcn.ru/three" 
      xmlns:j="http://www.kcn.ru/four"> 
<h:head> 
 <j:jrntitle>Lobachevsky&apos;Journal</j:jrntitle> 
</h:head> 
<h:body> 
<j:jrntitle>Lobachevsky&apos;Journal</j:jrntitle> 
<j:url>ljm.ksu.ru</j:url> 
<j:articles> 
<j:article ID="1">  
<j:title>MathML and TeX</j:title> 
</j:article> 
<j:article ID="2">  
<j:title>MathML and RDF</j:title> 
</j:article> 
</j:articles> 
</h:body> 
</html> 
1.6. XSL XML     
, XML      
,     .      
,     -  
HTML,    .
     
XML -     
XSL (eXtensible Stylesheet 
Language).   
( )   - 
,       
- ( ,   )       
,      . 
XSL   ,    ,   
XML .  XML -   
HTML      XSL. 
,    ,     ,  ,  
HTML,   ,   XSL,        
XML .  -   
XML   ,   -  
HTML.       
.xsl    XML, ,      
,      
XML. 
,      
example2.xml,   1.3.2.    XSL
.  
1.6.1. XSL ( ne.xsl)  XML  1.3.2. 
<xsl:stylesheet version="1.0" 
     xmlns:xsl="http://www.w3.org/TR/WD-xsl"> 
<xsl:template match="/"> 
<h2> 
 <xsl:value-of select="//jrntitle"/> 
</h2> 
<hr/> 
<P> 
<I><xsl:value-of select="//contacts/address"/></I> 
</P> 
<P> 
<xsl:value-of select="//contacts/url"/> 
</P> 
</xsl:template> 
</xsl:stylesheet> 
  
,     , -  
XML    XSL 
<?xml-stylesheet type='text/xsl' href='one.xsl'?> 
1.6.2.   example2.xml.     
XSL .
<?xml version="1.0" encoding="windows-1251"?> 
<?xml-stylesheet type='text/xsl' href='one.xsl'?> 
<journal> 
<jrntitle>Lobachevsky&apos;Journal</jrntitle> 
<contacts> 
<address>Kazan State University</address> 
<url>ljm.ksu.ru</url> 
</contacts> 
<articles> 
<article ID="1"> 
<title>MathML and TeX</title> 
<author>M. Malakhaltsev</author> 
</article> 
<article ID="2"> 
<title>MathML and RDF</title> 
<author>E. Lipachev</author> 
</article> 
</articles> 
</journal>      
example2.xml   Internet Explorer,      
:
      
.       
xsl:stylesheet.          
(xmlns:xsl).    
xsl:stylesheet  .            
,     
XSL .  XSL     -
.   
, XSL     
XML .     ,      
.      xsl:stylesheet,      
. 
<xsl:template>    match  language -  
XML ,     ,       
(  JScript).  
match= / ,      . - 
<xsl:template>     ,         
.  
<xsl:value-of>      
XML     .    select - 
,      , -
, 
<xsl:value-of select="//contacts/address"/>      
,    ,  
,     ,  :
<xsl:value-of select="journal/contacts/address"/>  
<xsl:for-each> </for-each>      
XML .       
select         
. ,    
<xsl:for-each select="journal/articles/article"> 
. . . 
</xsl:for-each>       
journal/articles/article 
(     title  author).  
 1.6.3.     one.xsl. 
<xsl:stylesheet version="1.0" 
     xmlns:xsl="http://www.w3.org/TR/WD-xsl"> 
<xsl:template match="/"> 
<h2> 
 <xsl:value-of select="journal/jrntitle"/> 
</h2> 
<hr/> 
<xsl:for-each select="journal/articles/article"> 
<P> 
<xsl:value-of select="title"/><br/> 
<I><xsl:value-of select="author"/></I> 
</P> 
</xsl:for-each> 
</xsl:template> 
</xsl:stylesheet>   
XML example2.xml  1.6.2  - 
:    
one.xsl   <xsl:for-each     
<xsl:for-each select="journal/articles/article"  
     order-by="author">,        
.  -   
order-by,    ;   
,   . 
1.6.4.      - 
XML   .      
  
.    XSL    encoding   
. 
<?xml version="1.0" encoding="windows-1251"?> 
<xsl:stylesheet version="1.0"  
     xmlns:xsl="http://www.w3.org/TR/WD-xsl"> 
<xsl:template match="/"> 
<h2> 
  <xsl:value-of select="journal/jrntitle"/> 
</h2> 
<b><xsl:value-of select="journal/contacts/url"/> </b> 
<hr/> 
<table border="1"> 
<tr> 
 <td>  </td><td>  </td> 
</tr> 
<xsl:for-each select="journal/articles/article"> 
<tr> 
 <td><xsl:value-of select="title"/></td> 
 <td><I><xsl:value-of select="author"/></I></td> 
</tr> 
</xsl:for-each> 
</table> 
</xsl:template> 
</xsl:stylesheet>      
one.xsl,     example2.xml,    
, 
 2.     
MathML 
2.1. 
,     MathML  -  
:
Quadratic equation    
02 cbxax   
a
acbb
x
2
42
2,1          
Windows.    : 
<?xml version="1.0" encoding= windows-1251 ?> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
 <head> 
<title>Start Example</title> 
</head> 
  <body> 
    <h1>Quadratic equation</h1> 
 
   
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
      <mi>a</mi> 
     <msup> 
       <mi>x</mi> 
       <mn>2</mn> 
    </msup> 
   <mo>+</mo> 
   <mi>b</mi> 
   <mi>x</mi> 
    <mo>+</mo> 
   <mi>c</mi> 
   <mo>=</mo> 
   <mn>0</mn> 
 </math>  
 <math xmlns="http://www.w3.org/1998/Math/MathML"> 
     <msub> 
        <mi>x</mi>   
        <mrow> 
         <mn>1</mn> 
        <mo>,</mo> 
        <mn>2</mn>    
       </mrow>   
     </msub> 
     <mo>=</mo> 
     <mfrac> 
       <mrow> 
           <mo>-</mo> 
           <mi>b</mi> 
          <mfrac linethickness="0"> 
              <mo>+</mo> 
              <mo>-</mo> 
           </mfrac> 
           <msqrt> 
              <msup> 
                 <mi>b</mi> 
                 <mn>2</mn> 
             </msup> 
             <mo>-</mo> 
             <mn>4</mn> 
             <mi>a</mi> 
             <mi>c</mi> 
          </msqrt> 
       </mrow> 
       <mrow> 
          <mn>2</mn> 
          <mi>a</mi> 
       </mrow> 
     </mfrac> 
    </math> 
  </body> 
</html>      
example1.xml.     
Mozilla,    
        
. -   
,      XHTML. 
,    ,   XML ,      
XHTML  http://www.w3.org/1999/xhtml.      
,     -  
,   , , -
,     . ,  -     
( . .    xmlns), -     
,   .       
HTML,      
MathML.    MathML    
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
. 
</math>   
<math .>      
MathML.      ,   -   
<math> </math>.   
MathML    ,    -  
MathML ( ,   ).  - 
MathML    :  (presen-
tation elements),  (content elements)   
 (interface elements).        -     
(presentation markup)   - 
(content markup).      -
.         - 
,    .   MathML 
[23]       
(presentation token elements)  
mi, mn  mo           
( , -
),   .     msup  msub,        
.     
,   - 
,  .     
mrow,        
.  msqrt   - 
,   mfrac   .   
MathML    3. 
2.2.       
( 2003 )    - 
Internet Explorer 6.0, Netscape 7.0, Mozilla 1.5b.  Mozilla  Net-
scape  MathML ,       
MathML  Internet Explorer  Mozilla. 
2.2.1.    Internet Explorer   
MathML  Internet Explorer    
MathPlayer ( ,   http://www.dessci.com/en/).   - 
.      Internet Explorer  - 
MathML  MathPlayer,     
 
  
XML       
pmathml.xsl.    - 
<?xml version="1.0"?> 
<?xml-stylesheet type="text/xsl" href="pmathml.xsl"?> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
<meta http-equiv="Content-Type" content="text/html" /> 
</head> 
<body>  
,   pmathml.xsl       
xml ,         
.   MathML   :
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
</math>        
</body> 
</html> 
  XML  Internet Explorer     
. 
<?xml version="1.0" encoding="windows-1251"?> 
<?xml-stylesheet type="text/xsl" href="pmathml.xsl"?> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
<meta http-equiv="Content-Type" content="text/html" /> 
</head> 
<body> 
<p>   :
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
  <msqrt>  
  <mi>a</mi> 
  <mo>+</mo> 
  <mi>b</mi> 
  </msqrt> 
</math> 
</p> 
</body> 
</html>     
2.xml.      Internet Ex-
plorer,     :  
HTML    
html ,  MathML ,  
MathPlayer  :
   
 <HTML XMLNS:m="http://www.w3.org/1998/Math/MathML"> 
<head> 
   <OBJECT ID=example1  
CLASSID="clsid:32F66A20-7614-11D4-BD11-00104BD3F987"> 
   </OBJECT> 
   <?IMPORT NAMESPACE="M" IMPLEMENTATION="#example1">    
</head> 
<body> 
<p>   
  <m:math>    
    <m:msqrt>               
          <m:mi>a</m:mi> 
          <m:mo>+</m:mo> 
          <m:mi>b</m:mi>         
      </m:msqrt>     
  </m:math> 
</p> 
</body> 
</html> 
MathPlayer     OBJECT.     
ID,     (   -   
IMPORT).  
html   ,    -
.        TeX  
MathML  TeX4ht ( .  6.1).      
:
<html xmlns:m="http://www.w3.org/1998/Math/MathML"  
  xmlns="http://www.w3.org/1999/xhtml" > 
<head> 
<object  
id="MathPlayer"  
classid="clsid:32F66A20-7614-11D4-BD11-00104BD3F987"> 
</object>  
<?import namespace="m" implementation="#MathPlayer" ?> 
</head>    
<body>   MathPlayer: 
 <body> 
<!--l. 31--><p class="noindent"><script language = 
"javascript">  
<!--  
if( navigator.appName=="Microsoft Internet Explorer"   
&& navigator.platform=="Win32"   
&& parseFloat(navigator.appVersion.substr(   
navigator.appVersion.indexOf("MSIE ")+5))>="5.5"   
){   
try {   
var oMP = new ActiveXObject("MathPlayer.Factory.1");   
}   
catch(e) { alert("Can't find Design Science's Math-
Palyer" +   
"(http://www.dessci.com/webmath/mathplayer)");}   
} else {   
alert("Requires MSIE version 5.5 or later");   
}   
 
-->  
</script>  
</p>  
MathML    xml . 
,     <m:, : 
<m:math> 
<m:mi>T</m:mi> 
<m:mo>=</m:mo>  
<m:mi>A</m:mi> 
</m:math>  
,      CSS (Cas-
cade Style Sheets),    CSS   
MathPlayer.  ,    class, , 
  
<m:math  display="inline"> 
<m:mrow> 
   <m:mo class="MathClass-open">[</m:mo> 
     <m:mrow> 
       <m: msub> 
        <m:mrow><m:mi>W</m:mi></m:mrow> 
        <m:mrow><m:mn>0</m:mn></m:mrow> 
       </m:msub>  
       <m:mo class="MathClass-punc">,</m:mo> 
       <m:msub> 
           <m:mrow><m:mi>L</m:mi></m:mrow> 
           <m:mrow><m:mi>X</m:mi></m:mrow> 
       </m:msub> 
     </m:mrow> 
  <m:mo class="MathClass-close">]</m:mo> 
</m:mrow> 
<m:mo class="MathClass-bin">&#x00D7;</m:mo>  
<m:mi> Y </m:mi> 
<m:mo class="MathClass-rel">=</m:mo> 
<m:mrow> 
<m:mi> Y </m:mi> 
</m:math>      
:  
HTML   Internet Explorer     
:
  
<html xmlns:m="http://www.w3.org/1998/Math/MathML"  
xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
<object id="MathPlayer"  
classid="clsid:32F66A20-7614-11D4-BD11-00104BD3F987"> 
</object>  
<?import namespace="m" implementation="#MathPlayer" ?>  
<!--http://www.dessci.com/webmath/mathplayer/-->  
</head> 
<body> 
<!--l. 31--><p class="noindent"> 
<script language  ="javascript">  
<!--  
if( navigator.appName=="Microsoft Internet Explorer"   
&& navigator.platform=="Win32"   
&& parseFloat(navigator.appVersion.substr(   
navigator.appVersion.indexOf("MSIE")+5))>="5.5" 
){   
try {   
var oMP = new ActiveXObject("MathPlayer.Factory.1");   
}   
catch(e) {  
 alert("Can't find Design Science's Math-Palyer" +   
"(http://www.dessci.com/webmath/mathplayer)");}   
}  
else {   
alert("Requires MSIE version 5.5 or later");   
}   
-->  
</script>  
</p> 
<p>   
:
<m:math> 
  <m:msqrt> <m:mrow> <m:mi>a</m:mi> 
  <m:mo>+</m:mo> 
  <m:mi>b</m:mi> 
  <m:mrow> 
  </m:msqrt>  
</m:math> 
</p> 
</body> 
 </html>    
3.html.     :  
TechExplorer   
( , ) MathPlayer,   MathML   
Internet Explorer    .   
TechExplorer,      
http://www-306.ibm.com/software/network/techexplorer/.  -  
TechExplorer    [9].
2.2.2.     Mozilla  
Mozilla    MathML   
XML. ,    MathML ,    
<?xml version="1.0"?> 
<html xmlns="http://www.w3.org/1999/xhtml">   
MathML   :
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
. 
</math>      
</body> 
</html> 
,      Internet Explorer    
Mozilla   :
  
<?xml version="1.0"?> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<body> 
<p>   
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
  <msqrt> <mrow> <mi>a</mi> 
  <mo>+</mo> 
  <mi>b</mi> 
  </mrow> 
  </msqrt>  
</math> 
</p> 
</body> 
</html>      
Mozilla,     ,      
Internet Explorer.  
3.   
,    ,  ,  - 
MathML  ,       
( ,     TeX ,       
MathML ;      
).     ,  -  
MathML .   ,      
,        
.     
,  ,  -  
( )      , -  
. ,     <mn> </mn>,   
<mo> </mo>,   <mi> </mi>.          
.  ,  MathML     
,     - 
MathML,       -         
-
, ,  ,   . .   MathML    
:  ,    -
  
.     -    
.     
mrow,     -    
,   msup, -   
.  ,        
, ,  ,  
,     .     , -     
, ,  ,    
.  
MathML    30 ,    
50 .      .  
(token elements)   , , 
,   . .         
.       
malignmark, mglyph     
(entity references).   (layout schemata)  -          
( - 
,   ).    - 
,       
.           
MathML.    MathML  
( . .    ),    
(  , ,   ,  -
, ,  ).        
,    ,   -
,      (string literals)  -    
.  ,        
( , , , -   
. .),          
(character). , sin  24    
<mi>sin</mi>  <mn>24</mn> .      
MathML (  -            
http://www.w3.org/TR/MathML2). 
  
3.1. 
mi   (identifier) <mi> a </mi>   
Mn  (number) <mn> 1324 </mn> 
Mo  (operator),  (fence)   
(separator) <mo>+</mo> 
mtext  (text) <mtext>    
</mtext> 
Ms   (string literal) <ms> HHHHHHH</ms>       
. 
3.2.    
Mrow    
-  
.  
mfrac     <mfrac>  
  <mi>a</mi> 
  <mi>b</mi> 
</mfrac>  
msqrt  -  
(  
)
<math> 
<msqrt> 
  <mi>a</mi> 
  <mo>+</mo> 
  <mi>b</mi> 
</msqrt> 
</math>    
mroot     
-
<math> 
 <mroot> 
 <mrow> 
  <mi>a</mi> 
  <mo>+</mo> 
  <mi>d</mi> 
 </mrow> 
 <mrow> 
   <mi>b</mi>  
  <mo>+</mo> 
   <mi>c</mi> 
 </mrow> 
 </mroot> 
 </math>   
 mpadded    <math> 
<mpadded   
    width="+5em">   
 <mi>a</mi> 
 <mo>+</mo> 
 <mi>b</mi> 
</mpadded> 
<mo>-</mo> 
<mi>c</mi> 
</math       
mphantom   
,  -  
<math> 
 <mi> x </mi> 
<mphantom> 
 <mo> + </mo> 
 <mi> y </mi> 
</mphantom> 
<mo> + </mo> 
<mi> z </mi> 
 </math>     
 
mfenced    <math> 
<mfenced> 
 <mi>x</mi> 
 </mfenced> 
</math>   
3.3.  
Msub      <math> <msub> 
  <mi>x</mi> 
<mn>1</mn> </msub> 
          </math>  
Msup     <math> <msup> 
  <mi>x</mi> 
 <mn>12</mn> </msup> 
          </math>  
msubsup       <math> 
<msubsup> 
<mi>x</mi>  
<mn>z</mn> 
<mn>12</mn>  
</msubsup> 
</math>   
  
munder    <math> 
<munder> 
<mi>X</mi> 
<mi>h</mi> 
</munder> 
</math>   
mover    <math> 
<mover> 
<mi>X</mi> 
<mi>h</mi> 
</mover> 
</math>   
mun-
derover     ,   
<m:math> 
<m:munderover> 
<m:mi>X</m:mi> 
<m:mi>h</m:mi> 
<m:mi>t</m:mi> 
</m:munderover> 
</m:math>    
mmulti- 
scripts  
-  
<math> 
 <mmultiscripts> 
  <mi> R </mi> 
  <mi> i </mi> 
  <mi> j </mi> 
  <mi> k </mi> 
</mmultiscripts> 
</math>   
4.         
,   - 
,    .      
,      -   
http://www.w3.org/TR/MathML2. 
4.1.   
 MathML: 
<math display="inline"> 
   <msup> 
 <mrow > 
  <mrow> 
    <mo class="MathClass-open">(</mo> 
    <mrow> 
      <mi>a</mi> 
      <mo class="MathClass-bin">+</mo>  
       <mi>b</mi> 
    </mrow> 
    <mo class="MathClass-close">)</mo> 
   </mrow> 
</mrow> 
<mrow> 
 <mn>2</mn> 
</mrow> 
          </msup>  
          <mo class="MathClass-rel">=</mo>  
          <msup> 
          <mrow> 
           <mi>a</mi> 
          </mrow> 
          <mrow> 
           <mn>2</mn> 
          </mrow> 
         </msup>  
         <mo class="MathClass-bin">+</mo>  
         <mn>2</mn><mi>a</mi><mi>b</mi> 
         <mo class="MathClass-bin">+</mo> 
          <msup> 
         <mrow> 
         <mi>c</mi> 
         </mrow> 
         <mrow><mn>2</mn> 
         </mrow> 
         </msup> 
   </math> 
:
    
4.2.    
MathML: 
<math  display="inline"> 
<mo class="MathClass-op">sin</mo> 
<msup> 
  <mrow> 
   <mrow> 
    <mo class="MathClass-open">(</mo> 
     <mrow> 
       <mi >x</mi> 
     </mrow> 
   <mo class="MathClass-close">) 
  </mo> 
</mrow> 
       </mrow> 
       <mrow> 
        <mn>2</mn> 
       </mrow> 
     </msup>  
     <mo class="MathClass-bin">+</mo> 
     <mo class="MathClass-op"> cos</mo> 
     <msup> 
      <mrow> 
       <mrow> 
        <mo class="MathClass-open">(</mo> 
         <mrow> 
           <mi>x</mi> 
         </mrow> 
         <mo class="MathClass-close">)</mo> 
        </mrow> 
       </mrow> 
       <mrow> 
       <mn>2</mn> 
       </mrow> 
     </msup>  
     <mo class="MathClass-rel">=</mo>  
     <mn>1</mn> 
     </math> 
:
4.3.          
MathML ,  ,   .    
[28].
 MathML: 
<math   display="inline"> 
<msub> 
  <mrow><mi>&#x2202;</mi></mrow> 
   <mrow><mi>i</mi></mrow> 
</msub> 
<mrow> 
   <mo class="MathClass-open">[</mo>  
    <mrow> 
      <mover accent="true"> 
        <mrow>  <mi>&#x03B1;</mi>   </mrow> 
        <mo class="MathClass-op">&#x2192;</mo> 
      </mover> 
      <mo class="MathClass-punc">,</mo> 
      <mover accent="true"> 
        <mrow><mi>&#x03B2;</mi></mrow> 
        <mo class="MathClass-op">&#x2192;</mo> 
      </mover> 
    </mrow> 
    <mo class="MathClass-close">]</mo> 
  </mrow> 
  <mo class="MathClass-rel">=</mo>  
  <mover accent="true"> 
    <mrow><mi>&#x03B3;</mi></mrow> 
    <mo class="MathClass-op">&#x2192;</mo> 
  </mover> 
</math> 
: 
4.4.    
MathML    :
mtable   
mtr     
mtd      
 MathML: 
<math  display="block"> 
<mfenced separators="" open="("  close=")" > 
<mrow> 
 <mtable> 
    <mtr>  
      <mtd> <mi>A</mi></mtd> 
      <mtd> <mi>B</mi> </mtd> 
    </mtr> 
    <mtr> 
      <mtd><mi>C</mi></mtd> 
      <mtd><mi>D</mi></mtd> 
    </mtr> 
  </mtable> 
</mrow> 
</mfenced> 
</math> 
: 
4.5.   
,    . -
,        MathPlayer. 
MathML- :  
<math  display="block"> 
  <mtable > 
     <mtr> 
         <mtd> 
           <mi>A</mi> 
         </mtd> 
         <mtd> 
           <mover> 
             <mrow> 
             <mo class="MathClass-rel">&#x2192; </mo>  
             </mrow> 
             <mrow><mi>f</mi></mrow></mover> 
         </mtd> 
         <mtd> 
            <mi>B</mi> 
         </mtd> 
     </mtr> 
     <mtr> 
        <mtd> 
           <mi>&#x2193;</mi> 
        </mtd> 
        <mtd> 
        </mtd> 
        <mtd> 
           <mi>&#x2191;</mi> 
        </mtd> 
     </mtr> 
     <mtr> 
       <mtd> 
        <mi>C</mi> 
      </mtd> 
      <mtd> 
        <munder> 
          <mrow> 
           <mo class="MathClass-rel"> &#x2192; </mo>  
          </mrow> 
           <mrow><mi>g</mi></mrow> 
        </munder> 
      </mtd> 
      <mtd> 
        <mi>D</mi> 
      </mtd> 
     </mtr> 
</mtable> 
</math> 
:
5.   Mathematica  - 
Web  
Wolfram Research         
MathML      
Mathematica.         - 
,         - 
Web ,        [25, 
26].     Mathematica   MathML -  
.
5.1.    Mathematica 4.2     
Mathematica   MathML
: c 
Save as Special->HTML+MathML; 
 c   MathMLForm,    
;   Mathematica  MathML  -  
.
,  
MathML[Integrate[Sin[x],x]]   
<math> 
<mrow> 
  <mo>-</mo> 
  <mrow> 
    <mi>cos</mi> 
    <mo>&af;</mo> 
    <mrow> 
      <mo>(</mo> 
      <mi>x</mi> 
      <mo>)</mo> 
    </mrow> 
  </mrow> 
</mrow> 
</math>  
,    MathML      
.   ,   
:      
.xml;      
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN" 
"http://www.w3.org/TR/REC-html40/loose.dtd"> 
<!-- This HTML document was created by converting a Mathematica 
notebook using HTMLSave. -->    
<?xml version="1.0"?>    
<html>  
<html xmlns="http://www.w3.org/1999/xhtml">    
<math>   
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
 ,   ,  
<math mode="display" xmlns="http://www.w3.org/1998/Math/MathML">      
.     
Mozilla  
,   Mozilla  MathML , -   
Mathematica,    -
:   
<!DOCTYPE math SYSTEM 
http://www.w3.org/Math/DTD/mathml1/mathml.dtd">    
Mozilla    XML ; -    
,   Mozilla (       
).    
 Internet Explorer 
,    :
<?xml-stylesheet type="text/xsl" href="pmathml.xsl"?> 
<!DOCTYPE math  
    PUBLIC "-//W3C//DTD MathML 2.0//EN" 
           "mathml.dtd"> 
5.2.    Mathematica 5.0    
XML .    
File->Save as Special->XML(XHTML+MathML),     
Internet Explorer.       
MathML   - 
Export[ filename , , MathML ]      
filename    -  
xml .  
,  ,  NotebookML,        
Mathematica. , -   
1.nb 
    
Mathematica  xml :
<?xml version="1.0"?> 
<?xml-stylesheet type="text/xsl" 
href="HTMLFiles/pmathml.xsl"?> 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML  
1.0 Transitional//EN" 
"HTMLFiles/xhtml1-transitional.dtd"> 
<!-- This HTML document was created by converting a 
Mathematica notebook using Export. --> 
<html xmlns="http://www.w3.org/1999/xhtml" class="Notebook"> 
<head > 
<title> 
  1.nb 
</title> 
<link href="HTMLFiles/Default.css" rel="stylesheet" 
type="text/css" /> 
</head> 
<body> 
<p class="Text"> 
&#1055;&#1086;&#1076;&#1089;&#1095;&#1080;&#1090;&#1072;&#10
77;&#1084; 
&#1089;&#1083;&#1077;&#1076;&#1091;&#1102;&#1097;&#1080;&#10
81; 
&#1080;&#1085;&#1090;&#1077;&#1075;&#1088;&#1072;&#1083;: 
</p> 
<p class="CellLabel"> 
 In[2]:= 
</p> 
<p class="Input"> 
 <math xmlns='http://www.w3.org/1998/Math/MathML' 
     mathematica:form='TraditionalForm' 
    xmlns:mathematica='http://www.wolfram.com/XML/'> 
 <mrow> 
  <msubsup> 
   <mo>&#8747;</mo> 
   <mn>0</mn> 
   <mi>&#960;</mi> 
  </msubsup> 
  <mrow> 
   <mrow> 
    <mi>x</mi> 
    <mo>&#8290;</mo> 
    <mrow> 
     <mi>sin</mi> 
     <mo>&#8289;</mo> 
     <mo>(</mo> 
     <mi>x</mi> 
     <mo>)</mo> 
    </mrow> 
   </mrow> 
   <mo>&#8290;</mo> 
   <mrow> 
    <mo>&#8518;</mo> 
    <mi>x</mi> 
   </mrow> 
  </mrow> 
 </mrow> 
</math> 
</p> 
<p class="Text"> 
 &#1054;&#1085; &#1088;&#1072;&#1074;&#1077;&#1085; 
</p> 
<p class="CellLabel"> 
 Out[2]= 
</p> 
<p class="Output"> 
 <math xmlns='http://www.w3.org/1998/Math/MathML'> 
 <mi>&#960;</mi> 
</math> 
</p> 
<hr /> 
<p style='font-family: Helvetica; font-size: 
8pt'>Created by 
<a href="http://www.wolfram.com"><span style='font-style: 
italic'>Mathematica</span></a> 
&nbsp;(December 15, 2003) </p> 
</body> 
</html> 
 ,      UniCode.  Internet Ex-
plorer    :
6.   TeX  MML   
TeX  MML    
tex4ht ( Eitan M. Gurari)   MathZilla ( Paul Gartside).    
:
http://www.cis.ohio-state.edu/~gurari, http://pear.math.pitt.edu/mathzilla      
tex4ht   MikTeX (  
MathZilla ).     ,          
C:. 
6.1.   TeX4ht   
tex4ht.zip   web ;   
Tex4ht;   
tex4ht.zip   Tex4ht;     
tex4ht\texmf\tex\generic\tex4ht    
C:\tex4ht\bin\win32;  
C:\tex4ht\texmf\tex4ht\base\win32\tex4ht.env 
  
tc:\path\tfm!    tc:\texmf\fonts\tfm!; 
: C:\tex4ht\texmf\tex4ht\htfonts 
htfonts, 
C:\tex4ht\texmf\tex4ht\. 
6.2.    TeX4ht  
TeX     C:\tex4ht\bin\win32.        
( , 
Windows Commander),     ,  -    
MML .  
Mzlatex filename  xml   
Mozilla   
Mzlatex filename "html,mathplayer"  html  Internet Ex-
plorer    
MathPlayer 
xhmlatex filename   html  Internet Ex-
plorer (   
)
,      
LaTeX2e    :
  
\documentclass[12pt]{amsart} 
\usepackage[cp866]{inputenc} 
\usepackage[russian]{babel} 
\begin{document} 
\textbf{   .}
\par    
:
$$ 
I=\int\limits^0_1\frac{2v}{1+v^2}dv 
$$     
$u=v^2$,  
$$ 
I=\int\limits^0_1\frac{1}{1+u}du = \log(1+u) |_0^1 = \log 2 
$$ 
\end{document}           
mytest.tex.       
C:\tex4ht\bin\win32    
( ,  Windows Commander) 
mzlatex ex.tex "html,mathplayer"    
MathML mytest.html,    Inter-
net Explorer   :
 :        bat  
pause.      - 
bat . 
7.   XML  
Web     -     
.   -  
,  ,  ,    
.     HTML -     
.  -        
Dublin Core Metadata Set (DC) [31].  
7.1.      -  
<HTML XMLNS:M="http://www.w3.org/1998/Math/MathML"> 
<head> 
 <OBJECT ID=article1  
     CLASSID="clsid:32F66A20-7614-11D4-BD11-
00104BD3F987"> 
 </OBJECT> 
   <?IMPORT NAMESPACE="M" IMPLEMENTATION="#article1">    
<!--   DC: --> 
<META content="Splitting iterative methods and parallel 
solution of variational inequalities" name=DC.Title> 
<META content="E.Laitinen" name=DC.Author.PersonalName> 
<META content="A.Lapin" name=DC.Author.PersonalName.2> 
<META content="J.Pieska" name=DC.Author.PersonalName.3> 
<META content = 'Splitting iterative methods for the 
sum of maximal monotone and single-valued monotone opera-
tors in a finite-dimensional space are studied: conver-
gence, rate of convergence and optimal iterative parame-
ters are derived.' name=DC.Description> 
<META content="mathematics,  applied mathematics, sci-
entific computing" name=DC.Subject> 
<META content="Lobachevskii Journal of Mathematics" 
name=DC.Publisher> 
<!   DC --> 
</head> 
<body> 
 <H2 align=center>E. Laitinen, A.V. Lapin, J.Pieska</H2> 
<H2 align=center>Splitting iterative methods and paral-
lel solution of  
variational inequalities 
</H2> 
<H2 align=center>Lobachevskii Journal of Mathematics, 
</H2> 
<H2 align=center>Vol.8, pp.167-184 </H2> 
<P> 
  Splitting iterative methods for the sum of maximal 
monotone and  ..... 
</P> 
<!-- MathML Content Markup  --> 
<m:math> 
<m:mi>a</m:mi> 
     <m:msup> 
       <m:mi>x</m:mi> 
       <m:mn>2</m:mn> 
    </m:msup> 
   <m:mo>+</m:mo> 
   <m:mi>b</m:mi> 
   <m:mi>x</m:mi> 
    <m:mo>+</m:mo> 
   <m:mi>c</m:mi> 
   <m:mo>=</m:mo> 
   <m:mn>0</m:mn> 
</m:math> 
<p> 
... 
</p> 
</body> 
</html>    
XML    .  
W3C   Resource Description 
Framework (RDF),    , - 
Web [30].      Semantic 
Web [2, 3].       RDF .         
: xml ,  
,  rdf ,  .
  
7.2.
<?xml version="1.0" encoding="WINDOWS-1251"?> 
<!-- article.xml --> 
 <article> 
  <autor>E. Laitinen, A.V. Lapin, J.Pieska</autor> 
  <title>Splitting iterative methods and parallel so-
lution of  
        variational inequalities 
  </title> 
  <bibl>Lobachevskii Journal of Mathematics,  
        Vol.8, pp.167-184)  
  </bibl> 
  <abstract> 
      Splitting iterative methods for the sum of maxi-
mal monotone and  ..... 
<math> 
<mi>a</mi> 
     <msup> 
       <mi>x</mi> 
       <mn>2</mn> 
    </msup> 
   <mo>+</mo> 
   <mi>b</mi> 
   <mi>x</mi> 
    <mo>+</mo> 
   <mi>c</mi> 
   <mo>=</mo> 
   <mn>0</mn> 
</math> 
  </abstract> 
 </article> 
<?xml version="1.0"?> 
<!--  article.rdf --> 
<rdf:RDF   xmlns:rdf= 
"http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
  xmlns:dc="http://purl.org/metadata/dublin_core#"> 
<rdf:Description 
rdf:about="http://ljm.ksu.ru/vol8/latin.htm"> 
    <dc:Publisher> 
      Lobachevskii Journal of Mathematics 
</dc:Publisher> 
    <dc:Title> 
Splitting iterative methods and parallel  
 solution of variational inequalities 
</dc:Title> 
    <dc:Author> 
      <rdf:Seq ID="AutorsAlphabeticalBySurname" 
        rdf:_1="E.Laitinen" 
        rdf:_2="A.V. Lapin"  
        rdf:_3="J.Pieska"/>   
  </dc:Author> 
   <dc:Subject> 
      mathematics,  applied mathematics,  
      scientific computing 
  </dc:Subject>   
  </rdf:Description> 
</rdf:RDF>   
RDF  XML   .
7.3.  
<?xml version="1.0" encoding="windows-1251"?> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
</head> 
<body> 
<!--  RDF : --> 
<rdf:RDF  xmlns:rdf= 
   "http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
  xmlns:dc="http://purl.org/metadata/dublin_core#"> 
<rdf:Description  rdf:about= 
             "http://ljm.ksu.ru/vol8/latin.htm"> 
   <dc:Publisher> 
       Lobachevskii Journal of Mathematics 
  </dc:Publisher> 
   <dc:Title> 
Splitting iterative methods and parallel  
solution of variational inequalities 
</dc:Title> 
    <dc:Author> 
      <rdf:Seq ID="AutorsAlphabeticalBySurname" 
        rdf:_1="E.Laitinen" 
        rdf:_2="A.V. Lapin"  
        rdf:_3="J.Pieska"/>   
  </dc:Author> 
   
<dc:Subject>mathematics,  applied mathematics, sci-
entific computing</dc:Subject>   
  </rdf:Description> 
</rdf:RDF> 
  
<p> Splitting iterative methods for the sum of maximal 
monotone and  ..... 
<!-- MathML  --> 
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
  <mi>a</mi> 
     <msup> 
       <mi>x</mi> 
       <mn>2</mn> 
    </msup> 
   <mo>+</mo> 
   <mi>b</mi> 
   <mi>x</mi> 
    <mo>+</mo> 
   <mi>c</mi> 
   <mo>=</mo> 
   <mn>0</mn> 
</math> 
</p> 
</body> 
</html> 
1. Extensible Markup Language (XML) 1.0 (Second Edition) W3C Recommenda-
tion. http://www.w3.org/TR/2000/REC-xml-20001006 ( : 
http://www.rol.ru/news/it/helpdesk/xml01.htm). 
2. Tim Berners-Lee. Semantic Web Road map. http://www.w3.org/DesignIs-
sues/Semantic.html. 
3. Semantic Web: XML RDF // . 2001. 9 
(http://osp.admin.tomsk.ru/os/2001/09/041.htm). 
4. - .,  . XML :  , 2000.  736 .
5.  . .  XML. :  , 2003.
6. Tim Bray, Dave Hollander, Andrew Layman (Editors). Namespaces in XML 
(W3C Recommendation )  http://www.w3.org/TR/REC-xml-names/.  
7. Pankaj Kamthan. XML Namespaces: Universal Identification in XML Markup. 
 http://tech.irt.org/articles/js193/. 
8. XSL Transformations (XSLT) Version 1.0 (W3C Recommendation) / http:// 
www.w3.org/TR/1999/REC-xslt-19991116 (  http://www.rol. 
ru/news /it/helpdesk/xslt01.htm). 
 9. ., . LaTeX Web- -
. .: , 2001. 
10.  .  XML  .  
www.citforum.kcn.ru/ internet/xml/. 
11.  An XHTML + MathML + SVG Profile. http://www.w3.org/TR / 2002/ WD-
XHTMLplusMathMLplusSVG-20020430/xhtml-math-svg.html. 
12.  David Carlisle. MathML Files: DSSSL style sheet for MathML. http://www. 
nag.co.uk/projects/OpenMath/mml-files/. 
13.  Gentle Introduction to MathML. http://www.dessci.com/en/support/tutori-
als/mathml/default.htm. 
14. History of MathML. The Two Threads of Mathematical Computer Languages. 
 http://www.mathmlcentral.com/history.html. 
15. MathML  What's in it for us. http://tech.irt.org/articles/js081/. 
16.  MathPlayer. Display MathML in your browser. http://www.dessci.com/ 
en/products/mathplayer/. 
17.  OpenMath and MathML. http://www.openmath.org/cocoon/openmath// pro-
jects/esprit/final/node6.htm. 
18.  OpenMath and MathML: Semantic Mark Up for Mathematics. http://www. 
acm.org/crossroads/xrds6-2/openmath.html. 
19.  OpenMath: Accessing and Using Mathematical Information Electronically. 
http://www.nag.co.uk/projects/OpenMath/. 
20.  Putting mathematics on the Web with MathML. http://www.w3.org/ 
Math/XSL/. 
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